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(54) Stabilized sodium carbonate peroxyhydrate 

(57) The invention relates to a stabilized sodium 
carbonate peroxyhydrate (SCPH) comprising granules 
of sodium carbonate peroxyhydrate made of non-crys- 
talline sodium carbonate peroxyhydrate and having a 
coating layer thereon, wherein said coating layer com- 
prises sodium sulphate and a chelating agent selected 
from the group consisting of: 

(a) (poiy)aminophosphonic acid derivatives, 

(b) (poly)aminopolycarboxylic acid derivatives, and 

(c) N-bis- or tris-[(1 l 2-dicarboxy-ethoxy)ethyl]amine 
derivatives. 


The stabilized SCPH can be prepared by fluidized 
bed coating. The coated SCPH has good stability when 
used in detergent containing zeolites. 
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Description 


a 


[0001] The present invention relates to sodium carbonate peroxyhydrate (SCPH) stabilized by coating and to a proc- 
ess for the preparation of such coated SCPH. The product of the invention is particularly suitable to be used in deter- 

5 gents based on silicate based builders, such as zeolites. 

[0002] Sodium perborate has for a long time been used as bleaching agent in detergents. The main commercial prod- 
uct has been sodium perborate tetrahydrate (PB 4). The main drawback of PB 4 is that it is sparingly soluble in water. 
When it has become more and more common to use lower temperatures and a bleaching activator e.g. TAED, there has 
been a change over to the more soluble sodium perborate monohydrate (PB 1). Later sodium perborate has been 

10 launched also in automatic dishwashing detergents in place of chlorinated compounds as well as in stain salts. 

[0003] Sodium perborate is a rather feasible product and it is rather stable in phosphate-free products, which have 
become more common especially in countries, where there is not an extended and effective sewage water treatment. 
The main drawback of sodium perborate may be that it contains boron. It has been claimed that boron would cause 
health risks. Therefore the maximum concentration of boron allowed in potable water has been restricted. There have 

15 also been claims that the limits should further be decreased. Therefore there is a need to have a boron-free bleaching 
agent. 

[0004] Sodium carbonate peroxyhydrate (2 Na 2 C0 3 * 3 H 2 0 2 ) would be a product of choice, since it does not leave 

any degradation products harmful for the environment. In addition it is a very water soluble compound. 

[0005] Sodium carbonate peroxyhydrate (SCPH) is commonly but misleadingly called "sodium percarbonate", which 

20 gives the impression that the product would be a so-called percompound or persalt. As the formula above shows, SCPH 
is only a so-called addition product, in which hydrogen peroxide is only loosely bound. It does not contain any group, 
which would correspond to the structure of the true percompounds, such as sodium perborate, monosodium persul- 
phate, alkali persulphates etc. There exists a true sodium percarbonate, but it is a dangerous compound and cannot be 
used e.g. in household products. SCPH is not very stable probably partly due to that it is an addition compound. Due to 

25 this feature, the technological criteria for the manufacturing process are very high. Rather stable sodium carbonate per- 
oxyhy-drates can be produced by modern techniques, but still they are not stable without a coating if mixed with other 
ingredients in detergent mixtures. See e.g. the applicant's application PCT /FI93/00356. 

[0006] Also in household products such as e.g. automatic dishwashing detergents and stain salts, in which the prop- 
erties will approach those of laundry detergents and which will contain surface active agents, enzymes, activators for 

so hydrogen peroxide etc., it is desirable to protect SCPH for decomposition. 

[0007] In household technochemical products bleaching agents are mostly used in laundry (heavy duty) detergents. 
It has become more and more common to use as builders different kinds of zeolites, especially zeolite 4A instead of 
sodium tripolyphosphate (STPP). It has not been possible to use SCPH as such in zeolite containing detergents, since 
the product will decompose very rapidly in contact with zeolites. 

35 [0008] The reason for this effect is not accurately known. It has to be noticed that zeolites contain in general a con- 
siderable amount of water, e.g. zeolite 4 A contains normally about 20% water. In order to obtain an impression of envi- 
ronmental friendliness, there has been an increased use of zeolites and also other silicates instead of phosphates. At 
the same time there has been a trend for replacing sodium perborate with sodium carbonate peroxyhydrate. Due to the 
instability of SCPH problems have emerged. To solve the problems a lot of different stabilization methods have been 

40 developed. 

[0009] One group of stabilization methods comprises the use of organic compounds either of monomeric or polymeric 
compounds. They may stabilize SCPH a little, but the organic compounds can quite easily react with SCPH or hydrogen 
peroxide formed when the peroxyhydrate adsorbs moisture or dissolves in water. The salts of simple polycarboxylic 
acids such as e.g. sodium citrate are not very effective chelators for transition metal ions and the transition metal 

45 chelates can also act as a decomposition catalyst both for sodium carbonate peroxyhydrate and hydrogen peroxide. 
The polymers of smaller molecular weight suffer from the reactivity with the bleaching agent or hydrogen peroxide, while 
the higher molecular weight compounds can additionally increase the dissolution time of the final coated product. 
[0010] A considerable number of inventions deals with coatings containing boric acids or boron containing com- 
pounds, such as alkali orto- and metaborates with or without additives such as e.g. alkali silicates. All these methods 

so suffer from the drawback that though the stability can be quite good, they still contain boron. In many cases also the 
solubility of the final product can be reduced when using boron containing materials, which is not necessarily a desira- 
ble property for the final product. 

[001 1] In order to avoid the aforesaid drawbacks the goal has been to develop coatings, which firstly, do not contain 
organic compounds, not at least such that can react with SCPH or alkaline hydrogen peroxide in the presence or 
55 absence of transition metal ions and secondly, coatings that do not contain boron compounds. 

[001 2] According to US-patent 4 325 933 (Kao Soap Co., Ltd.) magnesium sulphate can be used for coating, but mag- 
nesium sulphate alone does not give enough stability. EP 623 553 (Mitsubishi Gas Chemical) discloses a product in 
which the coating has been obtained by a layer containing magnesium sulphate, sodium silicate and additionally an 


2 


EP 0 967 175 A1 


alkali metal salt selected from the group consisting of alkali metal carbonates, alkali metal bicarbonates and alkali metal 
sulphates. The production of such a coating suffers from the drawback that three different coating chemicals have to be 
used. Additionally sodium silicate, at least when it is used in bigger amounts can increase caking tendency, which in 
turn will decrease the productivity of the coating process when a fluidized bed dryer is\jsed as the coating equipment. 
[001 3] A coating according to GB 1 466 799 (Interox) using only soda ash or sodium sulphate alone has already been 
known for long time. But according to the document each of these compounds will give lower stability than a mixture of 
them. 

[001 4J Since it is known that sodium sulphate, sodium carbonate and sodium chloride can form together an addition 
product with hydrogen peroxide, there are inventions, EP 592 969 and EP 624 549 (Solvay Interox GmbH) based on 
the use of sodium sulphate and sodium chloride as the coating material. Chloride ions are disadvantageous in a wash- 
ing process, since the chloride ions can cause corrosion in stainless steel used as construction material for washing 
machines. In addition chlorinated compounds may be generated when a bleaching agent based on hydrogen peroxide 
and a bleaching activator is used in order to generate a bleaching agent with higher oxidation potential than hydrogen 
peroxide. An example of this kind of a bleaching agent is peroxyacetic acid, which is generated from hydrogen peroxide 
based bleaching agents and from tetraacetylethylenediamine (TAED). 

[0015] The applicant has developed a method according to WO 95/15291, which uses sodium sulphate and where 
the granules formed in a fluidized bed equipment are coated in a fluidized bed using a carbon dioxide containing atmos- 
phere, when feeding the sodium sulphate solution into the fluidized bed dryer. 

[0016] Later it has been claimed that sodium sulphate alone would be advantageous according to WO 97/19890 
(Degussa A.G.) when the sodium carbonate peroxyhydrate is produced by fluidized bed granulation and when the coat- 
ing with sodium sulphate is carried out in a fluidized bed dryer. 

[0017] Chelating agents have been used when synthesizing crystalline sodium carbonate peroxyhydrate. In some 
patents or patent applications there has also been mentioned that chelating agents can be used as additional ingredi- 
ents. 

[0018] EP 623 553, mentioned earlier, suggests that additionally a chelating agent or stabilizer, such as EDTA or salts 
thereof, NTA, etc may be used in combination with a boron-free coating agent, which comprises already several inor- 
ganic ingredients. 

[0019] EP 624 549, mentioned earlier, suggests that when coating with a mixture of sodium sulphate and sodium 
chloride a lot of different chelating agents such as EDTA and phosphonic acid can be used. The beneficial effect of 
these chelating agents has, however, not been shown. The same is valid for the application DE 4 324 104 (Degussa). 
[0020] WO 95/23208 ( EKA Chemicals AB) suggests that a coating which contains silicate and a magnesium salt 
should not contain EDTA, DTPA or NTA but a non-nitrogen containing chelating agent belonging to groups of aliphatic 
carboxylic acids or hydroxycarboxylic acids. 

[0021 ] WO 97/35951 (Solvay Interox) suggests that when SCPH is made by crystallization, the coating materials often 
advantageously comprise one or more materials selected from the following: Alkali metal and/or alkaline earth metal, 
particularly sodium or soluble magnesium, salts of mineral or other inorganic acids and especially sulphate, carbonate, 
bicarbonate, phosphate and/or polymeric phosphates, silicates, borates and the corresponding boric acids. The coating 
can additionally or alternatively include water soluble acids and salts of metal chelating agents, such as in the classes 
of aminoethylenepolycarboxylates and aminoethylenepolymethylenephosphonates, including the well known EDTA, 
DTPA, EDTMPA and DTPMPA, and/or cheating carboxylic or hydroxycarboxylic acids, such as citrate, tartrate or gluco- 
nate. Other constituents can include fatty acids (eg up to C20) and/or the corresponding amide. Thus alt possible com- 
binations have been mentioned, of which many have been known to produce inadequate protection for SPCH. No proof 
has been shown that a combination of a chelating agent and sodium sulphate would improve the performance of the 
coating when sodium sulphate is used. 

[0022] The products produced by the two methods mentioned above (WO 95/1 5291 and WO 97/1 9890) using sodium 
sulphate alone or with an intermediate layer of sodium bicarbonate can reach an acceptable stability for most of the 
present common laundry detergents. In addition they are very easy to prepare using only the solution of sodium sul- 
phate. Since the raw materials and processes for making different kinds of detergents are changing at a fast rate, there 
are needs for good coatings which could be used in a changing environment and which would perform also equally well 
in the present systems. 

[0023] Now it has been found that, when certain chelating agents are added to the sodium sulphate solution and 
sodium carbonate peroxyhydrate granules are coated in a fluidized bed using this sodium sulphate solution, coatings 
can be obtained, which render the product very stable in contact with zeolite 4 A. Of course this product can also be 
used in products containing such kinds of zeolites and silicates, which do not decompose sodium carbonate peroxyhy- 
drate as fast as zeolite 4 A, e.g. such as zeolite 24 A (Crosfield group), zeolite P (Degussa A.G.), layered silicates 
(Hoechst A.G.) etc. and other builders, such as phosphates. 

[0024] Its has also been found that certain kinds of chelating agents give an additional stability for the coated SCPH, 
when the chelating agent is mixed in small amounts to the sodium sulphate solution, which will be used as the coating 
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agent. 

[0025J The chelating agents, which enhance the stabilization activity of sodium sulphate coating belong e.g to ami- 
nophosphonates, such as (poly)aminopolymethylene phosphonic acids, e.g. EDTMPA and DTPMPA. However, phos- 
phonates without an aminogroup e.g. 1-hydroxyethylene-1,1-diphosphonic acid (HEDP) will not work. Another group of 

5 compounds consists of the conventional (polyjaminopolycarboxylic acids, such as EDTA and DTPA. These chelating 
agents have been used in many different applications to stabilize peroxycompounds, such as hydrogen peroxide and 
peracetic acid in different combinations and in varying amounts especially in the presence of transition metals, which 
can catalyze the decomposition of peroxycompounds. It is, however, known that the iron-EDTA complex will decompose 
sodium perborate, while Mn-DTPA complex and also Mn-DTPMA complex will catalyze the decomposition of peracetic 

w acid. Therefore the stabilization of a peroxycompound depends on the peroxycompound in question and on the sur- 
rounding environment. 

[0026] Surprisingly it has also been found that chelating agents, which will not stabilize alkaline hydrogen peroxide 
solutions as well as e.g. EDTA and DTPA in the presence of transition metals (WO 97/30209, table 6), such as ethylen- 
ediamine-N.N'-disuccinic acid (EDDS) and 2,2'-iminodisuccinic acid (ISA), will enhance the stability of SCPH when 

15 applied to the sodium sulphate coating. Since the S.S-EDDS is readily biodegradable, while the mixture of the different 
isomers is not, it is of course for environmental reasons better to use the biodegradable isomer as the additive. ISA can 
be made from ammonia and maleic anhydride or maleic acid. Then D,D-, L,L- and D, L -isomers of ISA are formed. ISA 
can also be made from L-aspartic acid, and then mainly the L,L- and D-L-isomers are formed. If D,L-aspartic acid is 
used as the raw material, the isomers are D,L~, L,L- and D-D-ISA. Since all the mixtures show good biodegradation 

20 properties, the choice between the products is here not very important. In the following ISA made from D, L-aspartic acid 
is called "D.L-ISA". A characteristic for these chelating agents is that they contain an aspartic acid or a succinic acid unit 
as is the case with the EDDS and ISA. The other examples are aspartic acid N,N<liacetic acid and aspartic acid N- 
monoacetic acid. The succinic acid group can be extended by few CH 2 -units. Also compounds that contain an aspartic 
acid unit and/or a succinic acid group can advantageously be used (PCT/FI97/00332 and Fl 980530). Examples are 

25 e.g. N-bis[(1 ,2-dicarboxyethoxy)ethyl]aspartic acid (BCA 6) and N-bis[(1 ,2-dicarboxyethoxy)ethyl]amine (BCA 4). The 
last one will not stabilize an alkaline hydrogen peroxide solution containing transition metal ions, while the first one 
does, but they will enhance the stability of coated SGPH almost equally well. 

[0027] Since those chelating agents, which are not very good stabilizers for the alkaline hydrogen peroxide will work 
well with the sodium sulphate, the mechanism cannot depend on the fact that the chelating agent would bind the pos- 
30 sible transition metals and protect the released hydrogen peroxide from decomposition, when the coated SCPH is put 
under humid and warmed up conditions and when hydrogen peroxide could be released both from the internal of SCPH 
and from the surrounding atmosphere, if it could diffuse through the protective layer of sodium sulphate or through the 
minute pores, cracks etc in the protective coating. 

[0028] Thus the protecting mechanism is unknown, but cannot, at least not solely, depend on inactivation of the det- 
35 rimental metal ions, which thus could inhibit the decomposition of SCPH. 

[0029] It is also been found that if crystalline SCPH is granulated and then coated by f luidized bed technique, the sta- 
bility is much inferior and the chelating agents mentioned above will not enhance the stability of coated SCPH, not at 
least when the added amounts are small. 

[0030] Therefore it is very crucial to make the SCPH granules by the f luidization method and not use crystalline SCPH 
40 as the starting material . 

[0031 ] Thus, in one aspect of the invention there is provided a stabilized sodium carbonate peroxyhydrate comprising 
granules of sodium carbonate peroxyhydrate made of non-crystalline sodium carbonate peroxyhydrate and having a 
coating layer thereon, wherein said coating layer comprises sodium sulphate and a chelating agent selected from the 
group consisting of: 

45 

(a) (poly)aminophosphonic acid derivatives, 

(b) (poly)aminopolycarboxylic acid derivatives, and 

(c) N-bis- or tris-[(1 ,2-dicarboxy-ethoxy)ethyl]amine derivatives. 

so [0032] Said group (a) derivatives include for example (poly)aminophosphonic acid derivatives having the general for- 
mula (I) 


55 
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A ? N- 


■(CH 2 ) a — N 
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-(CH 2 )b- 


-N 

I 


a) 


10 


15 


20 


25 


wherein 

A is -CH 2 P0 3 R 2 . wherein R is hydrogen or M, wherein M is an alkali metal ion, ammonium ion or alkaline earth 
metal ion, 

x is 0-6, preferably 0-3, 
y is 0-6, preferably 0-2, 
a is 2-10, preferably 2-4, and 
b is 2-10, preferably 2-6. 

[0033] Preferred derivatives of formula (I) are: aminotri(methylenephosphonic acid) i.e. Dequest 2000 (x=0 and y=0, 
acid), pentasodium salt of ethylenediaminetetra(methylenephosphonic acid) i.e. EDTMPA or Dequest 2046 (x=0), b=2 
and y=1 ), heptasodium salt of diethylenetriaminepenta(methylenephosphonic acid) i.e. DTPMPA or Dequest 2066 (x=1 , 
a=2, y=1 and b=2), and Dequest 2050 (x=0, b=6 and y=1). 

Said group (b) derivatives include for example (poly)aminopolycarboxylic acid derivatives having following general for- 
mula (II) or (III) or (IV): 


30 


(CH2) a — N 


— (CHA- 


B 


35 


(n) 


wherein 

40 B is -CH 2 COOR. 

D is -CH 2 COOR or -CH 2 CH 2 OH, 

R is hydrogen or M, wherein M is an alkali metal ion, ammonium ion or alkaline earth metal ion, 
x is 0-6, preferably 0-3, 
y is 0-6, preferably 0-2, 
45 a is 2-10, preferably 2-4, and 
bis 2-10, preferably 2-6; 


50 


55 
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(CH 2 ) B R 3 
HC N- 


COOR 


R3 
I 

-(CH 2 CH 2 N)5- 


COOR, 

I 

T 


COOR 


(TO) 


75 


20 


25 


wherein 
nis 1-3, 
m is 0-3, 
pis 1-3, 

FVs are independently hydrogen, an alkali metal ion or alkaline earth metal ion, and 

R 2 and R 3 are independently hydrogen, CH 2 OH t CH 2 CH 2 OH or CH 2 O(CH 2 CH 2 O) 1 . 10 CH 2 CH 2 OH; 


COOR, 

1 

(CH 2 ) n ^ 

hc ija 

:OOR, R 5 


30 


(IV) 


wherein 

n is 1-3, preferably 1 or 2, 
35 R 4 is-CH 2 COOR 1t 

R 5 is -Ch^COORi or hydrogen, and 

R-i is hydrogen, an alkali metal ion or alkaline earth metal ion. 

[0034] Preferred derivatives of formula (II) are: 

40 

ethylenediamine tetra-acetic acid i.e. EDTA (D=B, x=0, b=2 and y=1) 
diethylenetriamine penta-acetic acid i.e. DTPA (D=B, x=1, a=2, b=2 and y=1) 
PDTA (D=B, x=0, b=3 and y=1) 
HEDTA (D=-CH 2 CH 2 OH, x=0, b=2 and y=1) and 
45 NTA (D=B, x=0 and y=0). 

[0035] Preferred derivatives of formula (III) are: 

2,2'-iminodisuccinic acid i.e. ISA (m=0, R2=H, n=1 and p=1) 
so etylenediamine-N.N'-disuccinic acid i.e. EDDS (m=1, R 2 =H, R 3 =H n=1 and p=1). 

[0036] Preferred derivatives of formula (IV) are: 

aspartic acid N.N-diacetic acid (R 5 =R 4 and n=1) and 
55 aspartic acid N-monoacetic acid (R 5 =H and n=1 ). 

[0037] Said group (c) derivatives include for example N-bis- or tris-[(1 ,2-dicarboxyethoxy)ethyl]amine derivatives hav- 
ing the general formula (V) 
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10 wherein 


COOR 


15 


COORi 


20 


R 6 is hydrogen, 

an alkyl group having 1-30 carbon atoms, 
25 an alkyl group having 1 -30 carbon atoms and additionally 1-10 carboxylic groups, 

an alkyl group having 1-30 carbon atoms and additionally 1-10 carboxylic ester groups, 
a (poly)ethoxylated hydrocarbon group having 1 -20 ethoxyl groups, or 

a carboxylic amide group having 1-30 carbon atoms, where the N-R 6 bond is an amide bond, and 
fVs are independently hydrogen, an alkali metal ion or alkaline earth metal ion. 

30 

[0038] Preferred derivatives of formula (V) are: 

N-bis[(1.2-dicarboxy-ethoxy)ethyl]amine i.e. BCA4, 
N-bis[(1,2-dicarboxy-ethoxy)ethyl]aspartic acid i.e. BCA6 and 
35 N-carboxymethyl-N-bis[(1,2-dicarboxy-ethoxy)ethyl]amine. 

[0039] In the above definitions of M and "alkali metal ion" is preferably a sodium or potassium ion, and "alkaline 
earth metal ion" is preferably a kalcium or magnesium ion. 

[0040] Suitably the amount of the coating layer is from 5 to 20% by weight, preferably from 7 to 1 5% by weight based 
40 on the weight of uncoated sodium carbonate peroxyhydrate. An especially preferred amount of the coating layer is 
about 10% by weight. 

[0041] Suitably the amount of the chelating agent is from 100 to 3000 ppm, preferably from 200 to 2000 pprn, based 
on the weight of the coating layer. 

[0042] Suitably the moisture content of the coated SCPH is below 0.5% by weight preferably below 0.3% by weight. 
45 [0043] In an other aspect of the invention there is provided a process for the preparation of a stabilized sodium car- 
bonate peroxyhydrate as defined above comprising applying an aqueous solution of sodium sulphate and said chelat- 
ing agent to granules of sodium carbonate peroxyhydrate followed by drying to obtain a coating layer comprising sodium 
sulphate and said chelating agent on said granules. 

[0044] The coating operation can be made by any known coating method, e.g. by highefficiency mixing. The prefera- 
so ble method, however, is fluidized bed coating, since the drying can be made in the same equipment. These kinds of 
coating processes are well suited, especially when the granulation of SCPH has been carried out by a fluidized bed 
granulation process. 

[0045] Thus, the coating can be applied in a fluidized bed dryer on granules made by fluidized bed granulation. The 
coating can equally well be applied on other kinds of granules made by e.g. matrix extrusion, roller compaction and 
55 mixer, tumbler or drum granulation. 

[0046] It is very important to keep the moisture content at least below 0.5% of the coated SCPH product (expressed 
as loosely bound water), preferably below 0.3% water in order to guarantee a good stability against silicon containing 
detergent builders. The time required to obtain this moisture content depends on the size of granules to be coated. The 
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extra drying time after the coating at 50-60 °C will be 4-30 minutes, preferably 5-10 minutes, when the target end prod- 
uct has the average granule size of 0.7-0.8 mm. For bigger particle sizes a longer time up to 60 minutes, preferably 
between 5 and 30 minutes is required. 

[0047] The stabilized sodium carbonate peroxyhydrate of the invention can be used in detergents, cleaning agents or 
5 other bleaching or disinfecting products, in particular in detergents containing silicate builders, such as zeolites. 

[0048] The use of the new coated product of the invention is not restricted only to laundry detergents, but it can be 
used e.g. in automatic dishwashing detergents, stain salts and products where sodium carbonate peroxyhydrate is used 
alone or together with a bleaching activator to give the product a bleaching or disinfecting property. 
[0049] The present invention will now be described in detail by reference to the following coating experiments. 

Coating experiments 

[0050] The coating experiments were carried out in an Aeromatic Strea 1 equipment About 400 g unsieved SCPH 
granules made by fluid bed granulation were used as the material to be coated. The original active oxygen content of 

15 the granules was between 13.2 and 14.3%. The granular SCPH had an apparent density of about 1.1 kg/I. The SCPH 
granules used for coating trials were mostly from the same production lot in order to avoid the ambiguity due to the dif- 
ferent SCPH qualities, unless there was a wish to test other grades of granules. Sodium sulphate was dissolved at 40 
°C so that the solution was almost saturated. When all sodium sulphate had dissolved, the chelating agent was added 
and the temperature was increased to 60 °C and the solution was pumped at this temperature to the coating equipment. 

20 The conditions in the f luidized bed were such that the bed temperature was 50-55 °C during the coating, which was con- 
tinued to reach an amount of 10 wt.% of the coating. The conditions guaranteed a smooth operation and a good quality 
of the products. The f luidization was continued after coating for from 0 minutes up to 30 minutes in order to keep the 
moisture content below 0.5%. 

[0051 ] In detergent industry it is very common to close the products in sealed cardboard boxes for testing the stability 
25 of the products containing bleaching agents. Then the packages are put in a climate chamber at temperature and rela- 
tive humidity of 30-40 °C resp. 70-80%. This system is very time consuming, since water vapour will not very easily pen- 
etrate the walls of packages and since the water vapour inside the packages will mainly depend on the water content 
of the enclosed product. The method will not give any information on what is happening when the package has been 
opened and left in the warm and humid conditions. Another method is to put the sample in a device (vessel, tub), which 
30 is covered with a semipermeable membrane or with plastic foil which contains minute pinholes. This method will not 
always give reliable results, since the oxygen generated by the decomposition of sodium carbonate peroxyhydrate will 
inhibit or slow down the diffusion of water vapour from the surrounding atmosphere. 

[0052] The applicant has used a method which has worked well in the applicant's tests and by which quite reliable 
results can be obtained after 1-2 weeks. In order to get even more reliable results, a testing time of 4 weeks is enough. 

35 Since the common household detergents contain 20-30% zeolite or sometimes a little more, the applicant has used in 
the tests a method, in which the SCPH sample and zeolite 4 A are mixed in a weight ratio of 50:50. The total sample 
weight is about 5 grams. The samples are tested under temperature of 30 °C and 70% relative humidity in open flat bot- 
tomed glass vessels. It is obvious that this kind of testing method is very rigorous. This method gives more realistic val- 
ues seen from the point of the end user of the SCPH containing products. 

40 [0053] The content of active oxygen was determined by titration with a potassium permanganate solution. The 
decomposition was calculated from the decrease of the amount of active oxygen and the changes in weights of the 
samples. 

[0054] The test results after 4 weeks are shown in Table 1 . 


45 

Table 1 



Samples and testing results 

Uncoated SCPH, act.oxygen content 13.7 % 

50 

SCPH/coating wt.% 

Chel. agent/weight 
in coating ppm 

Decomposition % 
after 4 weeks 

— Remarks 

Moisture content % 


90:10 

none 

28.1 


0.3 


90:10 

Dequest 2046/100 

27.7 


<0.5 

55 

90:10 

Dequest 2046/300 

24.6 


<0.5 


90:10 

Dequest 2046/1000 

25.8 


<0.5 


90:10 

Dequest 2066/100 

24.2 


<0.5 
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Table 1 (continued) 



Samples and testing results 

Uncoated SCPH, actoxygen content 13.7 % 




£ 

SCPH/coating wt.% 

Chel.agent/weight 
In coating ppm 

Decomposition % 
after 4 weeks 

Remarks 

Moisture content % 


90:10 

Dequest 2066/300 

24.6 


<0.5 


90:10 

Dequest 2066/1 000 

21.4 


<0.5 

70 

90:10 

EDTA/300 

13.4 

as disodium salt 

0.5 


90:10 

Rake 12/300 

19.9 

an acidic mixture 

<0.5 


90:10 

BCA 4/300 

22.4 

as tetrasodium salt 

<0.5 

15 

90:10 

BCA 6/300 

24.7 

as hexasodium salt 

0.6 

93:7 

BCA 6/300 

27.2 

as hexasodium salt 

0.7 


[0055] A series of test were carried out in which the SCPH granules had been made from another soda ash. The 
20 results are shown in Table 2. 


Table 2 


25 

Samples and testing results 

Uncoated SCPH, act oxygen content 14.3 % 


SCPH/coating wt.% 

Chel.agent/weight in 
coating ppm 

Decomposition % after 
4 weeks 

Moisture content % 


90:10 

none 

25.0 

0.5 

30 

90:10 

Dequest 2000/300 

21.8 

0.5 


90:10 

Dequest 2010/300 

27.2 

0.4 


90:10 

Dequest 2046/300 

12.7 

0.5 

35 

90:10 

Dequest 2066/300 

17.6 

0.5 


[0056] A test was carried out as above, but the relative humidity was 69.5% instead of the 70% used in the earlier 
experiments. The results are shown in Table 3. 

40 

Table 3 


Samples and testing results 

Uncoated SCPH, actoxygen content 13.2% 

SCPH/coating wt.% 

Chel.agent/weight in 
coating ppm 

Decomposition % after 
4 weeks 

Moisture content % 

90:10 

none 

20.8 

0.4 

90:10 

S.S EDDS/300 

—15.0 


90:10 

D.L-ISA/300 

17.4 


Note: The concentrations of chelating agents are calculated as acids 


55 [0057] The results when using SCPH made by granulation from crystalline SCPH and then coated in a f luidized bed 
are show in Table 4. Temperature was 30 °C and relative humidity 69.5%. 
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Table 4 


5 

Tests and results with coated SCPH, which has been made by granulation from crystalline SCPH, 

act.oxygen content 1 3.7%. 


SCPH/coating wt.% 

Chel.agent/weight in 
coating ppm 

Decomposition % after 
4 weeks 

Moisture content % 


90:10 

none 

47.40 

0.4 

10 

90:10 

Dequest 2046/300 

50.52 



90:10 

EDTA/300 

47.40 



90:10 

D.L-ISA/300 

45.36 


15 

90:10 

S,S-EDDS/300 

47.39 



20 Dequest = a trademark of Monsanto Company 
Dequest 2000 ■ Aminotri (methylenephosphonic acid) 
Dequest 2010 = 1-Hydroxyethylidene-1,1-diphosphonic acid 

Dequest 2046 = Pentasodium salt of ethylenediaminetetra (methylenephosphonic acid) 
Dequest 2066 = Heptasodium salt of diethylenetriaminepenta (methylenephosphonic acid) 
25 BCA 4 = N-bis[(1 ,2-dicarboxyethoxy)ethyl]amine 

BCA 6 = N-bis[(1 ,2<licarboxyethoxy)ethyl]aspartic acid 

Rake 12 = a technical mixture of BCA 6 (19%) and BCA 4 (2%), containing also 1-2% of maleic, fumaric and 
malic acids 

S,S-EDDS = S,S-Ethylenediamine-N,N'-disuccinic acid, tetrasodium salt 
30 D.L-ISA = 2,2'-iminodisuccinic acid tetrasodium salt made from D.L-aspartic acid (containing about 50% D.L- 

ISA, 25% L,L-ISA and 25% D.D-ISA). 

Claims 

35 1. A stabilized sodium carbonate peroxyhydrate comprising granules of sodium carbonate peroxyhydrate made of 
non-crystalline sodium carbonate peroxyhydrate and having a coating layer thereon, wherein said coating layer 
comprises sodium sulphate and a chelating agent selected from the group consisting of: 


40 


(a) (poly)aminophosphonic acid derivatives, 

(b) (poly)aminopolycarboxylic acid derivatives, and 

(c) N-bis- or tris-[(l,2-dicarboxy-ethoxy)ethyl]amine derivatives. 


45 


A stabilized sodium carbonate peroxyhydrate according to claim 1 , wherein said group (a) derivatives comprise 
(poly)aminophosphonic acid derivatives having the general formula (I) 


50 


AoN- 


A 


i 


(I) 


55 

wherein 


A is -CH2PO3R2 , wherein R is hydrogen or M, wherein M is an alkali metal ion, ammonium ion or alkaline earth 
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metal ion, _ 
x is 0-6, 
y is 0-6, 

a is 2-10, and ** 
5 bis 2-10. 

3. A stabilized sodium carbonate peroxyhydrate according to claim 2, wherein said group (a) derivatives comprise 
aminotri(methylenephosphonic acid), pentasodium salt of ethylenediaminetetra(methylenephosphonic acid) or 
heptasodium salt of diethylenetriaminepenta(methylenephosphonic acid). 

10 

4. A stabilized sodium carbonate peroxyhydrate according to claim 1 p wherein said group (b) derivatives comprise 
(poly)aminopolycarboxylic acid derivatives having the general formula (II) or (III) or (IV) 


15 


B2N- 


20 


— (CH 2 )— N 


B 

X 


— (CH^- 


•N- 

I 


(n) 


25 


30 


wherein 


B is -CH 2 COOR, 

D is -CH 2 COOR or -CH 2 CH 2 OH. 

R is hydrogen or M, wherein M is an alkali metal ion, ammonium ion or alkaline earth metal ion, 

x is 0-6, 

y is 0-6, 

a is 2-10, and 

bis 2-10; 


35 


40 


COOR 


HC N- 


COOR 


I 


-(CH 2 CH 2 N)5- 


COOR 


I 

T 

COOR 


(ffl) 


45 


SO 


wherein 
n is 1-3, 
m is 0-3, 
pis 1-3, 

R^s are independently hydrogen, an alkali metal ion or alkaline earth metal ion, and 

R 2 and R 3 are independently hydrogen, CH 2 OH, CH 2 CH 2 OH or CH 2 O(CH2CH 2 O) 1 . 10 CH 2 CH 2 OH; 


55 
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COOR 



(IV) 


wherein 
n is 1-3, 

R 4 is -CH 2 COOR 1 

R 5 is -CH 2 COOR 1 or hydrogen, and 

R t is hydrogen, an alkali metal ion or alkaline earth metal ion. 

A stabilized sodium carbonate peroxyhydrate according to claim 4, wherein said group (b) derivatives of formula (II) 
comprise EDTA or DTPA. 

A stabilized sodium carbonate peroxyhydrate according to claim 4, wherein said group (b) derivatives of formula 
(III) comprise ISA or EDDS. 

A stabilized sodium carbonate peroxyhydrate according to claim 1 , wherein said group (c) derivatives comprise N- 
bis- or tris-[(1,2<licarboxy-ethoxy)-ethyl]amine derivatives having the general formula (V) 


R,OOC 


COOR 


COOR, 



COOR 


(V) 


wherein 


COOR, 


COOR 


R 6 is hydrogen, 

an alkyl group having 1-30 carbon atoms, 

an alkyl group having 1-30 carbon atoms and additionally 1-10 carboxylic groups, 

an alkyl group having 1 -30 carbon atoms and additionally 1-10 carboxylic ester groups, 

a (poly)ethoxylated hydrocarbon group having 1-20 ethoxyl groups, or 

a carboxylic amide group having 1-30 carbon atoms, where the N-R 6 bond is an amide bond, and 
Rj's are independently hydrogen, an alkali metal ion or alkaline earth metal ion. 

A stabilized sodium carbonate peroxyhydrate according to claim 7, wherein said group (c) derivatives comprise N- 
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bis[(1 ,2-dicarboxy-ethoxy)ethyl]amine or N-bis[(1 ,2-dicartoxy-ethoxy)ethyl]aspartic acid 

9. A stabilized sodium carbonate peroxyhydrate according to any of claims 1-8, wherein the amount of the coating 
layer is from 5 to 20 % by weight, preferably from 7 to 15 % by weight, based onMhe weight of uncoated sodium 
carbonate peroxyhydrate. 

10. A stabilized sodium carbonate peroxyhydrate according to any of claims 1-9, wherein the amount of the chelating 
agent is from 100 to 3000 ppm, preferably from 200 to 2000 ppm, based on the weight of the coating layer. 

1 1 . A stabilized sodium carbonate peroxyhydrate according to any of claims 1-10, wherein the moisture content of the 
coated product is below 0.5 % by weight. 

1 2. Use of a stabilized sodium carbonate peroxyhydrate according to any of claims 1 -11 in detergents, cleaning agents 
or disinfectants, in particular in detergents containing silicate builders, such as zeolites. 

13- A process for the preparation of a stabilized sodium carbonate peroxyhydrate according to any of claims 1-11, 
characterized in that an aqueous solution of sodium sulphate and said chelating agent is applied to granules of 
sodium carbonate peroxyhydrate followed by drying to obtain a coating layer comprising sodium sulphate and said 
chelating agent on said granules. 

14. A process according to claim 13, wherein the aqueous solution of sodium sulphate and said chelating agent is 
applied by spraying onto said granules of sodium carbonate peroxyhydrate in a f luidized bed. 

1 5. A process according to claim 1 4, wherein the process is carried out under such conditions that the moisture content 
of the coated granules is below 0.5 % by weight. 

16. A process according to any of claims 13-15, wherein said granules of sodium carbonate peroxyhydrate are gran- 
ules made by f luidized bed granulation. 
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